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2SWLPL]DWLRQRIWKHHGG\FXUUHQWFRLOV
4.1. The influence of coil shape on the magnetic field distribution 
7KH LQIOXHQFH RI FRLO VKDSH RQ WKH WHVWLQJ SHUIRUPDQFH LV DIIHFWHG E\ WKH PDJQHWLF ILHOG GLVWULEXWLRQ )RU
RSWLPL]LQJWKHGHWHFWLRQFRLOWRLPSURYHWKHWHVWLQJSHUIRUPDQFHRIWKHFRLOWKHF\OLQGULFDOFRLOVLQJOHRUWKRJRQDO
UHFWDQJXODU SUREH DQG ELRUWKRJRQDO UHFWDQJXODU SUREH ZKLFK ZHUH FRQVWUXFWHG LQ &2062/ 08/7,3+<6,&6
SODWIRUP ZHUH VWXGLHG )LJ  VKRZV WKH PDJQHWLF OLQH RI IRUFH GLVWULEXWLRQV DQG WKH PDJQHWLF IOX[ GHQVLW\
GLVWULEXWLRQVRQWKHLQVSHFWHGPDWHULDOVXUIDFHDFWLRQHGXQGHUWKUHHW\SHVRISUREHVZKLFKZHUHDQDO\]HGE\)(0
7KHUHVXOWVUHYHDO WKDW WKHRUWKRJRQDOUHFWDQJXODUSUREHKDVDVPDOOHUPDJQHWLF OLQHRIIRUFHGLVWULEXWLRQUDQJH




4.2. The inhibition effects of coil shape on the lift-off 
7KH GLVWULEXWLRQ RI WKH LQGXFHGYRUWH[ IORZ ILHOG LV DIIHFWHG E\ WKH OLIW GLVWDQFH EHWZHHQ SUREH DQG LQVSHFWHG
PDWHULDOZKLFKLVFDOOHGWKHOLIWRIIHIIHFW,QWKHHGG\FXUUHQWWHVWLQJRIPDWHULDOGHIHFWVWKHOLIWRIIVLJQDOLVRQH
NLQGRI LQWHUIHUHQFH VLJQDO DQG VKRXOGEH VHSDUDWHGRU HOLPLQDWHG >@)RU LPSURYLQJ WHVWLQJSHUIRUPDQFHRI WKH
V\VWHPWKHVWXG\RIWKHLQKLELWLRQHIIHFWRIHDFKSUREHLVH[WUHPHO\LPSRUWDQW
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7KH)(DQDO\VLVRIGLIIHUHQWPRGHOVZDVHVWDEOLVKHGWRDQDO\]HWKHLQKLELWLRQHIIHFWRIFRLOVKDSHRQWKHOLIWRII















FRLOZHUH DOVR REWDLQHG 7KH RXWSXW YROWDJHV RIPRGHOVZLWK GLIIHUHQW FUDFN GHSWKV XQGHU F\OLQGULFDO GLIIHUHQWLDO
SUREH VLQJOHRUWKRJRQDO UHFWDQJXODUSUREHDQGELRUWKRJRQDO UHFWDQJXODUSUREH UHIOHFW WKH LPSHGDQFHRI WKHFRLOV
7KHQWKHHIIHFWRIFRLOVKDSHRQWKHGHWHFWLRQSHUIRUPDQFHRIFUDFNGHSWKLVREWDLQHGDVVKRZQLQ)LJ
)LJXUH  VKRZV WKDW WKH RXWSXW YROWDJHV RI WKH SUREHV DUH LQFUHDVHGZLWK WKH LQFUHDVH RI FUDFN GHSWK EXW WKH
YROWDJHJUDGLHQWYDOXHVDUHGHFUHDVHG&RPSDUHGZLWKWZRUHFWDQJXODUSUREHVWKHF\OLQGULFDOGLIIHUHQWLDOSUREHKDV
VPDOOHVWYROWDJHJUDGLHQWYDOXHVDQGORZHVWGHWHFWLRQVHQVLWLYLW\7KHGHWHFWLRQVHQVLWLYLW\RIUHFWDQJXODUSUREHVLV
VLJQLILFDQWO\ LPSURYHG &RPSDUHG ZLWK VLQJOH RUWKRJRQDO UHFWDQJXODU SUREH ELRUWKRJRQDO UHFWDQJXODU SUREH KDV





1655 H.T. Zhou et al. /  Procedia Engineering  130 ( 2015 )  1649 – 1657 
5.2. Crack width variation 
6LPXODWLRQZDVFDUULHGRXWXVLQJDPRGHOZLWKDSUHVHWFUDFN7KHYDOXHVRIWKHGHSWKDQGOHQJWKRIFUDFNZHUH
PP DQG PP 7KH YDOXHV RI FUDFN ZLGWK FRQVLGHUHG LQ WKH VLPXODWLRQ ZHUH PP PP PP PP
PP7KH UHDO DQG LPDJLQDU\ YROWDJHV RI WKH GHWHFWLRQ FRLO UHVSHFWLYHO\ DFWLRQHG XQGHU F\OLQGULFDO GLIIHUHQWLDO
SUREH VLQJOH RUWKRJRQDO UHFWDQJXODU SUREH DQG ELRUWKRJRQDO UHFWDQJXODU SUREHZHUH DOVR VROYHG$QG WKH RXWSXW
YROWDJHV RI PRGHOV ZLWK GLIIHUHQW FUDFN ZLGWKV ZHUH FDOFXODWHG 7KHQ WKH HIIHFW RI FRLO VKDSH RQ WKH GHWHFWLRQ
SHUIRUPDQFHRIFUDFNZLGWKLVREWDLQHGDVVKRZQLQ)LJ
)LJXUH VKRZV WKDW WKHRXWSXWYROWDJHVRI WKHSUREHV DUH LQ DSSUR[LPDWHO\ OLQHDUJURZWKZLWK WKH LQFUHDVHRI
FUDFN ZLGWK &RPSDUHG ZLWK VLQJOH RUWKRJRQDO UHFWDQJXODU SUREH WKH F\OLQGULFDO GLIIHUHQWLDO SUREH KDV D ODUJHU
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FUDFN OHQJWK$PRQJ F\OLQGULFDO GLIIHUHQWLDO SUREH VLQJOH RUWKRJRQDO UHFWDQJXODU SUREH ELRUWKRJRQDO UHFWDQJXODU
SUREH F\OLQGULFDOGLIIHUHQWLDOSUREHKDV VPDOOHVWYROWDJHJUDGLHQWYDOXHVDQG ORZHVWGHWHFWLRQ VHQVLWLYLW\ DQG WKH





x 7KHGHWHFWLRQVHQVLWLYLW\RI FRLO LQ WKUHHGLPHQVLRQVRI WKHFUDFN LVGLIIHUHQW WKHFRLOVKDYHDEHWWHUGHWHFWLRQ
VHQVLWLYLW\RIGHSWKYDULDWLRQWKDQOHQJWKDQGZLGWKYDULDWLRQ&RPSDUHGZLWKWKHVLQJOHRUWKRJRQDOUHFWDQJXODU
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